Introduction
Spinal disorders have a profound effect on the workforce and the health care resources available [2, 6] . The socioeconomic burden of spinal disorders is steadily increasing. Studies have indicated that 80% of the population experiences back pain during their active lives [10] . Recovery from various spinal conditions depends not only on physical factors, but also on psychological factors [20] . Patients receiving compensation are more likely to be influenced by psychological factors [16] , thus delaying recovery from back pain [8] . Worker's compensation status maybe associated with later return to work [9, 12, 16, 17] , though this statement is disputed by some [3] .
Worker's compensation and litigation negatively affect the post-rehabilitation prognosis for chronic back pain [5] . It has been reported that active worker's compensation and litigation issues are associated with poor operative management results for chronic back pain in adults with low-grade spondylolisthesis [19] .
The physical and mental health status of worker's compensation patients evaluated for spinal problems have historically received little attention [1] . The patient's perAbstract Poorer outcomes of treatment are reported in patients with spinal disorders who receive worker's compensation. The reason for their suboptimal outcomes is unclear. No study has examined the relationship between worker's compensation and SF-36 health status of patients with neck pain. The aim of our study was to compare the selfperceived health status of patients with neck pain receiving worker's compensation, with that of patients not receiving worker's compensation. A cross-sectional study was conducted on 2356 patients with neck pain who were evaluated at the 27 centers comprising the National Spine Network, between January 1998 and April 2000. The outcome measures used were the eight individual and two component scores of the SF-36 health survey. Of the 2356 patients, 171 (7%) were receiving worker's compensation. Bivariate analyses revealed seven individual scores (except General Health) and two summary scores of the SF-36 were significantly lower in patients receiving worker's compensation. ception of their health status is becoming increasingly important in outcomes research [11] . Assessment of the health status of patients receiving worker's compensation may allow identification of patients at higher risk of chronicity and absenteeism from work.
The Short Form Health Survey (SF-36) measures health-related qualities of life [21] . It has been recommended for spine research because of its brevity, psychometric properties, and wide clinical use with patients who have other chronic medical conditions [4, 18] . The ease of use and interpretability of the SF-36 questionnaire shows that it can be a useful adjunct in the assessment of patients with low-back pain [18] .
No study has examined the effects of worker's compensation on the SF-36 health status of patients evaluated for neck pain. The purpose of our study is to detect significant differences in the health status of patients with neck pain who received worker's compensation versus other sources of payment.
Materials and methods
This is a cross-sectional study on 2356 patients with neck pain enrolled at first visit in the National Spine Network (NSN) database from January 1998 to April 2000 inclusively. The NSN, established in February 1995, is a non-profit organization of 27 spine care centers located throughout the United States. These centers are professionally recognized as international leaders in high-quality patient care and for their commitment to appropriate treatment of spine-related conditions. The NSN was formed as a mechanism to foster longitudinal research into the care of spine patients by spine specialists.
The data from our study were derived from the NSN's Initial Visit Health Survey questionnaire, which was completed by patients when first evaluated for back or neck pain. There were no criteria applied to the initial patient selection. The patients answered questions regarding age, gender, ethnicity or race, marital status, highest education attained, smoking status, comorbidity, current working status, worker's compensation status, disability insurance status, litigation status, previous spinal surgery, and presence and duration of symptoms related to the spine. They also completed the standardized, self-administered Medical Outcomes Trust's SF-36 health status questionnaire. The physicians then provided information about various clinical signs (neurological signs, non-organic signs, and dermatomal distribution of pain), diagnosis, and treatment plans.
The functional status of the patients at initial evaluation was measured by the SF-36 health status questionnaire, administered at the NSN centers. The SF-36 describes both the physical and mental components of health ( Table 1, Table 2 ). The eight scales of the SF-36 are: Physical Functioning (PF); role function as limited by physical problems or Role Physical (RP); Bodily Pain (BP); General Health (GH); Vitality (VT); Social Functioning (SF); role function as limited by emotional problems or Role Emotional (RE); and Mental Health (MH). The eight primary SF-36 scales form distinct physical and mental health domains [22] . For each of the eight scales, scores range from 0 to 100, with greater scores reflecting a better self-reported health profile. Two standardized summary scales -the Physical Component Summary Scale (PCS) and the Mental Component Summary Scale (MCS) -were derived, based on the scores for the eight scales of the SF-36 scored by a sample of the general population in the United States [23] . In contrast to the 0-100 scoring used for the eight individual SF-36 scores, a linear T-score transformation was used, such that both the PCS and MCS had a mean of 50 and a standard deviation of 10. Higher PCS or MCS scores also imply better self-reported health.
The 2356 patients were divided into two groups for statistical analyses. One group comprised patients not receiving worker's compensation. The other group included patients receiving worker's compensation. Baseline variables were obtained for all patients in the two groups ( Table 3 ). The variables included: age, gender, ethnicity or race, marital status, body mass index, highest education level attained, smoking status, current working status, disability insurance status, legal action (none or considering/ taken), medical comorbidities, type of medical institution or hospital (public/private), radiculopathy (no/yes), duration of spine-related symptoms, duration of pain, neurological signs (no/yes), nonorganic or non-physiological signs (no/yes), dermatomal distribution of pain (no/yes), previous spinal surgery (no/yes). Duration of spine-related symptoms refers to the length of time the patient has (Table 3) .
The eight individual item SF-36 scores as well as the component summary scores (PCS, MCS) were obtained for all study patients, placed in the two previously mentioned groups, and statistically analyzed (Table 4) . The difference in means of the ten scores between the two groups was assessed using the F-test (ANOVA). If there was evidence of non-normality among any of the ten scores, further statistical analyses would be performed using the nonparametric Kruskal-Wallis test.
Of the baseline variables (Table 3) , race, marital status, presence of neurological signs, comorbidities, dermatomal pain, and previous surgery to the spine did not significantly differ between worker's compensation and non-worker's compensation patients, using the P<0.05 criterion. The remaining variables and relevant interactions were used as potential predictors in stepwise linear regression models where the SF-36 scores were the outcomes and worker's compensation status was forced into the model as a predictor. Table 5 illustrates the SF-36 scores for the two groups after adjustment for the significant demographic covariates. The scores were a reflection of the regression analyses (also called least square means).
Results
Records were available for 2356 patients who had initial spine evaluations at NSN centers between January 1998 378 Table 3 summarizes the demographics of the sample population by worker's compensation status. Compared to nonworker's compensation patients, patients receiving worker's compensation were more likely to have the following characteristics: male; educated up to high school or lower; current/previous smoker; younger age; higher body mass index; currently not working and disabled; currently considering or had taken legal action; initial evaluation at private hospital; presence of radicular symptoms and non-organic signs; and 1 year or less of symptoms. Table 4 shows the mean scores, based on worker's compensation status, derived for the eight individual SF-36 scales as well as the two summary scales (PCS, MCS). Analyses of differences in mean scores between the two groups using the F-test (ANOVA) revealed that worker's compensation patients scored significantly lower for all individual items, except General Health, and two component summary scales of the SF-36. The difference was highly significant (P<0.001). Given the non-normality of the Role Emotional (RE) and Role Physical (RP) scales of the SF-36, differences in these scores between worker's and non-worker's compensation patients were also assessed using the nonparametric test, as mentioned in the methodology section. The nonparametric test results were consistent with the ANOVA results (Table 4) .
Multivariate analyses using stepwise linear regression methods (Table 5 ) revealed that, after controlling for confounding covariates, worker's compensation status was still a significant predictor of SF-36 score for Physical Functioning (P<0.05).
Discussion
The results of this study demonstrate that worker's compensation is associated with significantly lower SF-36 health status. This is the first report, to our knowledge, on the comparison of SF-36 health status scores at initial evaluation between worker's compensation and non-work- er's compensation patients suffering from neck pain. The findings were derived from a large database, prospectively gathered from multiple centers specializing in the management of spine patients. As the NSN is a non-profit organization, no funding arrangements or other considerations applied to the pre-selection of patients into this study. Thus, the worker's compensation population in this study is broadly equivalent to the total worker's compensation population.
Patients receiving worker's compensation had significantly lower Physical Functioning (PF), even after controlling for possible confounding covariates (Table 5 ). All available potential baseline variables that might confound the results were analyzed in our study. Patients receiving worker's compensation were significantly younger than their counterparts who were not receiving worker's compensation. Age is a significant risk factor for recovery from spinal problems. One study found patients over the age of 50 returned to work with much less frequency after rehabilitation for chronic back pain [5] . Older age was also associated with increased time receiving benefits in patients with low-back pain [13] . One may suggest that this is an indication of the size effect of the worker's compensation status. However, there were other significant baseline variables that were different, such as education and smoking status. Level of education may be considered as a surrogate for socio-economic status. There were significantly fewer subjects in the worker's compensation group educated to a higher level, and this is noted to be associated with poorer responses to outcome measurement. Similarly, more worker's compensation patients smoked. By the same argument, these variables were not significant in the multivariate analysis, as one SF-36 scale (PF) was still significantly different between the two groups of patients in our study.
Health-related quality of life assessment is gaining importance in the field of spinal research, especially in patient outcomes [7] . It is important to remember that SF-36 scores represent self-reported, and not objective, data of the patients. The significant associations between lower SF-36 health status and worker's compensation may imply the need to assess the functional status of these patients when they are first evaluated for their cervical spinal disorders. The cause of poor treatment outcomes for worker's compensation patients with spinal disorders is debatable. One study focused on the outmoded rehabilitation methods as a possible role [12] . In a worker's compensation venue, outmoded postoperative rehabilitation methods may be responsible for suboptimal outcomes after spinal surgery for degenerative conditions [12] . Another study found that, in chronic low-back pain, compensation involvement may adversely affect self-reported pain, depression, and disability before and after rehabilitation [15] . Psychological factors may have a profound influence on self-perceived general well-being and disability from back pain [14] . Poorer treatment outcomes in worker's compensation patients after surgery or rehabilitation, or both, may result from initial lower perceived health-related quality of life in these patients.
The strengths of our study are several. First of all, this is the first report comparing the SF-36 health status scores between worker's compensation and non-worker's compensation patients with neck pain at initial evaluation. The study consists of a large prospectively gathered database of spinal patients evaluated at reputable centers that made up the National Spine Network. The establishment of the NSN has been a major step forward in spine research. The unique resource of the National Spine Network allowed us to gather data from various locations throughout the United States. The data are based on a large diverse pool of 2356 patients. The size and spectrum of the data allowed us to analyze, with detail and by controlling for all available potential confounding covariates, the effect of worker's compensation status on the health status of these patients. Many possible covariates that might confound the study results were taken into account, e.g., smoking status, body mass index, educational level, litigation status, and presence of non-organic signs. In our assessment study, it appears that the primary focus is that the SF-36 scores can be used to objectively identify the "patient at risk". Of course, further prospective studies need to be performed to confirm this finding of ours.
One of the major findings of this study was that, although there were many differences in SF-36 scores between the worker's compensation and non-worker's compensation groups, only one scale (Physical Functioning) was significantly predicted following multivariate analysis. Our study demonstrated the significant impact of various confounding factors or variables on the measurement of disability and health status in patients with neck pain or other spine-related conditions. In the group analysis, worker's compensation patients were found to be significantly different in many of the baseline variables. These differences were subsequently found to be associated with many of the commonly recognized confounding factors. One of the principal difficulties in the assessment of effective treatment in these patients has been making a clear and accurate description of the patient group undergoing treatment. The value of this study, we believe, lies in the clear demonstration that confounding factors can have a major effect on the values (SF-36 scores) obtained on normal validated instruments. Our study also defines the requirements when describing a patient population for a prospective study.
The study also has several limitations. As a cross-sectional study, temporal relationships cannot be addressed, nor can causality. Although we controlled for all available potential confounders, there may be others for which data were not available. Finally, given the large sample size, very small differences may be statistically significant. As with any study, statistical significance should not be confused with clinical significance. Acknowledgement The National Spine Network (NSN) is a nonprofit organization of spine physicians who collaborate to collect data on their patients for research purposes. The analysis and any conclusions drawn from the data provided by NSN are the sole responsibility of the authors.
